Introduction
Carbon aer. osols play an important role in both chemical and radiative processes in the atmosphere. Although they comprise less than 1% of the total aerosol in the upper troposphere and lower stratosphere (Pueschel et al., 1992) , they may dominate atmospheric radiative properties through their large absorption cross sections. Chylek et al. (1984) suggested that black carbon, either in the interior or on the surface of a cloud drop, can significantly change the albedo of the droplet and decrease the reflectivity of clouds at wavelengths less than 1 lam by as much as 20% over that of pure water for a soot volume fraction of 10 '5. Although pure black carbon is hydrophobic and requires much higher supersaturations to activate than a hydrophilic material such as H2SO 4 (Niessner et al., 1990) , it is usually injected into the atmosphere in the presence of sulfur species during combustion. In fact, this observation forms the basis of the recent global inventory model for black carbon developed by Penner et al. (1993) .
•Now at Worcester Polytechnic Institute, Department of Chemical Engineering, 100 Institute Rd., Worcester, MA , and H2SO 4 in the plumes of commercial airliners at cruise altitude. They found that the H2SO 4 levels were high enough to be supersaturated with respect to binary H2SO4-H20 solutions. Depending on the distribution of H2SO 4 between the soot particles and homogeneously nucleated sulfuric acid droplets, the fraction of carbon particles that act as CCN could be significant. Another pathway for H2SO 4 deposition on carbon aerosols is direct oxidization of surface adsorbed SO2 to sulfates (Novakov, 1982 
Experimental Equipment and Procedures
The electrodynamic balance used in these experiments, Figure 1 , is a spherical void electrodynamic !evitator (SVEL) composed of three electrodes: a central ring electrode which is biased with the AC trapping voltage and a pair of endcap electrodes which are biased with a DC voltage (Arnold and Folan, 1987). The trapped particle is illuminated with a HeNe laser. Light scattered at 90 deg is imaged using a microscope-based video camera and monitor. Since the DC voltage necessary to balance the particle against gravity is proportional to its mass to charge ratio, the relative particle mass can be followed as a function of time and gas composi- 
Results and Discussion
The results from a typical particle growth experiment are shown in Figure 2 for an untreated particle and a particle treated by vapor deposition of H•SOn at 140 øC. Untreated carbon particles did not gain or lose mass during these experiments. In comparison, treated carbon particles readily gained mass as the RH was varied; that is, they hydrated under subsaturated conditions. There was some variation in hydration behavior of the particles from different treatment batches.
If we assume the carbon is inert, we can use the thermodynamic equilibrium behavior of aqueous sulfuric acid (Zeleznik, 1991) These values for soluble mass fraction and surface coverage are similar to those observed in our experiments. This similarity implies that the black carbon is acting as a substrate and is processed chemically to become hydrophyllic. This processing, via adsorption of H2SO4, leads to a similar degree of incorporation of soluble material, independent of the source of black carbon. We plan to study combustion-generated soot particles in continuing investigations.
Using available engine emission data, we estimate the amount of SO 2 that must be oxidized in the gas phase of the plume or on the soot itself to produce these highly activated particles. Engine emission indices were taken as 0. 
